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DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2017-0155935,
filed on Nov. 21, 2017, in the Korean Intellectual Property
Office, and entitled: “Display Panel,” is incorporated by
reference herein in its entirety.

BACKGROUND
1. Field
[0002] Embodiments relate to a display panel.
2. Description of the Related Art
[0003] Display panels may include various display ele-

ments. Organic light emitting display panels including an
organic light emitting element have been developed. An
organic light emitting display panel may include an organic
light emitting layer, a first electrode under the organic light
emitting layer, and a second electrode on the organic light
emitting layer. The organic light emitting display panel may
display an image using light generated from the organic light
emitting layer by forming a potential difference between the
first electrode and the second electrode.

[0004] The organic light emitting display panels may be
classified into a front surface light emitting type and a rear
surface light emitting type. In the front surface light emitting
type, light generated from the organic light emitting layer
may pass through the second electrode and then may be
outputted to the outside. In the rear surface light emitting
type, light generated from the organic light emitting layer
may be reflected by the second electrode and then may be
outputted to the outside.

SUMMARY
[0005] The embodiments may be realized by providing
[0006] a display panel including an active area including

a plurality of organic light emitting elements therein; and an
edge area adjacent to the active area and including a power
line and an auxiliary electrode therein, the auxiliary elec-
trode being connected to the power line, and the edge area
including a plurality of margin areas and a plurality of
contact areas, wherein each of the organic light emitting
elements includes a first electrode; a second electrode on the
first electrode; and a plurality of organic layers between the
first electrode and the second electrode, wherein the auxil-
iary electrode and the second electrode are spaced apart
from each other in the margin areas and are connected to
each other in the contact areas, wherein the contact areas and
the margin areas face, and are spaced apart in a first direction
from, the first electrodes that are adjacent to the edge area,
and wherein the contact areas and the margin areas are
alternately arranged in a second direction that intersects the
first direction.

[0007] The organic layers may include an emitting pattern
including a light emitting material; a first charge control
layer between the emitting pattern and the first electrode;
and a second charge control layer between the emitting
pattern and the second electrode, and the first charge control
layer and the second charge control layer may extend into
the edge area and between the auxiliary electrode and the
second electrode.
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[0008] The second electrode may be in direct contact with
the auxiliary electrode in each of the contact areas.

[0009] The display panel may further include a pixel
defining layer between the second electrode and the first
electrodes and including a plurality of openings, each open-
ing exposing at least a portion of each of the first electrodes,
wherein the emitting patterns are in respective ones of the
openings.

[0010] The auxiliary electrode may be covered by the
pixel defining layer in each of the margin areas, and the
auxiliary electrode may be exposed by the pixel defining
layer in each of the contact areas so as to be in contact with
the second electrode.

[0011] The pixel defining layer may overlap with the
margin areas, and the first charge control layer, the second
charge control layer, and the pixel defining layer may be
between the auxiliary electrode and the second electrode in
each of the margin areas.

[0012] The display panel may further include a plurality of
dummy patterns on the pixel defining layer in the margin
area and including a light emitting material, wherein the
dummy patterns and the contact areas are alternately
arranged in the first direction.

[0013] The first electrodes of the organic light emitting
elements are spaced apart from each other and are arranged
in a matrix form including rows arranged along the first
direction and columns arranged along the second direction,
and the second electrodes of the organic light emitting
elements may be connected to each other to constitute a
single body shape.

[0014] The contact areas and the margin areas may cor-
respond to the rows, respectively.

[0015] Each of the margin areas may be adjacent to a
plurality of first electrodes, and each of the contact areas
may be adjacent to one first electrode.

[0016] Each of the contact areas may be adjacent to a
plurality of first electrodes, and each of the margin areas may
be adjacent to one first electrode.

[0017] The auxiliary electrode may be on the same layer
as the first electrode and may be spaced apart from the first
electrode when viewed in a plan view.

[0018] The display panel may further include a seal area
adjacent to the edge area and including a seal therein,
wherein the seal area surrounds the edge area.

[0019] The embodiments may be realized by providing a
display panel including a base substrate including an active
area; an edge area adjacent to the active area and including
margin areas and contact areas alternately arranged in a first
direction; and a seal area adjacent to the edge area; a
plurality of first electrodes in the active area; an auxiliary
electrode in the edge area and spaced apart from the first
electrodes in a plan view, the auxiliary electrode facing the
first electrodes in a second direction that intersects the first
direction; a pixel defining layer on the base substrate and
including a plurality of openings exposing the first elec-
trodes, respectively; a plurality of emitting patterns in the
openings, respectively; and a second electrode overlapping
with the plurality of emitting patterns and on the pixel
defining layer, wherein the second electrode is spaced apart
from the auxiliary electrode in the margin areas and is in
contact with the auxiliary electrode in the contact areas, and
wherein each of the contact areas and the margin areas
overlaps with one of the first electrodes in the second
direction.
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[0020] The contact areas may not overlap with the margin
areas in the second direction.

[0021] Thedisplay panel may further include a first charge
control layer between the first electrodes and the emitting
patterns; and a second charge control layer between the
second electrode and the emitting patterns, wherein the first
charge control layer and the second charge control layer
overlap with the margin areas and do not overlap with the
contact areas.

[0022] The auxiliary electrode may be covered by the
pixel defining layer in each of the margin areas and may be
exposed by the pixel defining layer in each of the contact
areas so as to contact the second electrode.

[0023] Each of the emitting patterns may have a quadri-
lateral shape that has a side extending in the first direction
and a side extending in the second direction in a plan view.
[0024] Each of the emitting patterns may have a diamond
shape that has a diagonal line extending in the first direction
and a diagonal line extending in the second direction.
[0025] The display panel may further include dummy
patterns in the margin areas, the dummy patterns including
a same material as the emitting patterns, wherein the dummy
patterns and the contact areas are alternately arranged in the
first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Features will be apparent to those of skill in the art
by describing in detail exemplary embodiments with refer-
ence to the attached drawings in which:

[0027] FIG. 1 illustrates a block diagram of a display
device according to an embodiment;

[0028] FIG. 2 illustrates a schematic plan view of a display
panel of FIG. 1;

[0029] FIG. 3illustrates an enlarged plan view of a portion
of the display panel of FIG. 2;

[0030] FIG. 4A illustrates a cross-sectional view taken
along a line I-I' of FIG. 3;

[0031] FIG. 4B illustrates a cross-sectional view taken
along a line 1I-1I' of FIG. 3;

[0032] FIG. 4C illustrates a cross-sectional view taken
along a line of III-1II' FIG. 3;

[0033] FIGS. 5A and 5B illustrate cross-sectional views of
portions of a display panel according to an embodiment;
[0034] FIG. 5C illustrates a cross-sectional view of a
portion of a display panel according to a comparative
example;

[0035] FIG. 6 illustrates a plan view of a portion of a
display panel according to an embodiment;

[0036] FIG. 7 illustrates a plan view of a portion of a
display panel according to an embodiment;

[0037] FIG. 8Aillustrates a schematic perspective view of
a display panel according to an embodiment;

[0038] FIG. 8B illustrates an enlarged plan view of a
portion of the display panel of FIG. 8A;

[0039] FIGS. 9 and 10 illustrate enlarged plan views of
display panels according to an embodiment; and

[0040] FIGS. 11A and 11B illustrate cross-sectional views
of portions of a display panel according to an embodiment.

DETAILED DESCRIPTION

[0041] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and

May 23, 2019

should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the
art.

[0042] In the drawing figures, the dimensions of layers
and regions may be exaggerated for clarity of illustration. It
will also be understood that when a layer or element is
referred to as being “on” another layer or element, it can be
directly on the other layer or element, or intervening layers
may also be present. Further, it will be understood that when
a layer is referred to as being “under” another layer, it can
be directly under, and one or more intervening layers may
also be present. In addition, it will also be understood that
when a layer is referred to as being “between” two layers, it
can be the only layer between the two layers, or one or more
intervening layers may also be present. Like reference
characters refer to like elements throughout.

[0043] FIG. 1 illustrates a block diagram of a display
device according to an embodiment. FIG. 2 illustrates a
schematic plan view of a display panel of FIG. 1. Herein-
after, a display device according to an embodiment will be
described with reference to FIGS. 1 and 2.

[0044] The display device may display an image by elec-
trical signals applied thereto. The display device may be an
organic light emitting display device, an electrophoretic
display device, an electrowetting display device, a liquid
crystal display device, or a plasma display device and may
be driven by at least one of various methods to display an
image. In the present embodiment, the organic light emitting
display device is described as an example of the display
device. For example, the display device may include a
timing controller TC, a gate driver SD, a data driver DD, and
an organic light emitting display panel 1000 (hereinafter,
referred to as ‘a display panel 1000).

[0045] The timing controller TC may receive input image
signals and may output converted image data I, ., appro-
priate to an operation mode of the display panel 1000 and
various control signals SCS and DCS.

[0046] The gate driver SD may receive a gate driving
control signal SCS from the timing controller TC. The gate
driver SD supplied with the gate driving control signal SCS
may generate a plurality of gate signals. The gate signals
may be sequentially supplied to the display panel 1000.
[0047] The data driver DD may receive a data driving
control signal DCS and the converted image data I, ., from
the timing controller TC. The data driver DD may generate
a plurality of data signals on the basis of the data driving
control signal DCS and the converted image data I, ,,. The
data signals may be supplied to the display panel 1000.
[0048] The display panel 1000 may display an image by
electrical signals applied thereto. The display panel 1000
may include a plurality of gate lines GL1 to GLm, a plurality
of data lines DL1 to DLn, and a plurality of pixels PX,, to
PX, ..

[0049] The gate lines GL1 to GLm may extend in a first
direction D1 and may be arranged in a second direction D2
intersecting the first direction D1. The gate lines GL1 to
GLm may be sequentially supplied with the gate signals
from the gate driver SD.

[0050] The data lines DL1 to DLn may intersect the gate
lines GL1 to GLm and may be insulated from the gate lines
GL1 to GLm. The data lines DL1 to DLn may extend in the
second direction D2 and may be arranged in the first
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direction D1. The data lines DL1 to DLn may receive the
data signals from the data driver DD.

[0051] The pixels PX,, to PX,,, may be arranged in a
matrix form along the first direction D1 and the second
direction D2. Each of the pixels PX,, to PX,, may be
connected to a corresponding one of the gate lines GL1 to
GLm and a corresponding one of the data lines DL1 to DLn.
[0052] Each of the pixels PX;; to PX,,, may receive the
gate signal from the corresponding gate line and may receive
the data signal from the corresponding data line. Each of the
pixels PX, to PX,  may be turned-on in response to the
received gate signal. Fach of the pixels PX,, to PX,,, may
generate light corresponding to the received data signal to
display an image.

[0053] Thedisplay panel 1000 may be supplied with a first
power source voltage ELVDD and a second power source
voltage ELVSS. Each of the pixels PX,, to PX , may be
turned-on in response to the received gate signal. Fach of the
pixels PX,, to PX,,, may receive the first power source
voltage ELVDD and the second power source voltage
ELVSS and may generate light in response to the received
data signal.

[0054] A level of the first power source voltage ELVDD
may be higher than a level of the second power source
voltage ELVSS. The first power source voltage ELVDD may
be applied to the pixels PX, to PX  through a first power
line VL. The second power source voltage ELVSS may be
fully provided to the display panel 1000. The second power
source voltage ELVSS may be provided through a second
power line PL to be described below. In an implementation,
the second power source voltage ELVSS may be applied
through the first power line VL, depending on a component
of each of the pixels PX,, to PX_.

[0055] Referring to FIG. 2, an active area AA and a
peripheral area NAA may be defined in the display panel
1000. For the purpose of ease and convenience in descrip-
tion and illustration, some components may be omitted and
the pixels are indicated by a single reference character PX,
in FIG. 2. The pixels PX may be disposed in the active area
AA, and the active area AA may display an image by the
pixels.

[0056] The peripheral area NAA may be adjacent to the
active area AA. In an implementation, the peripheral area
NAA has a frame shape that surrounds the active area AA
when viewed in a plan view.

[0057] The peripheral area NAA may include a seal area
SA and an edge area EA. The seal area SA may be an area
in which a seal SL is disposed. The seal SL may seal the
active area AA to help prevent the pixels PX from being
damaged by an external environment. The seal SL may be
disposed along an edge of the display panel 1000.

[0058] The edge arca EA may be adjacent to at least one
side of the active area AA. The edge area EA may be an area
in which the second power line PL is disposed. The edge
area EA may be defined along a shape of the second power
line PL.

[0059] The second power line PL may provide the second
power source voltage ELVSS, provided from the outside, to
the active area AA. The second power line PL. may be
connected to the pixels PX in the edge area EA to provide
the second power source voltage ELVSS to an entire active
area AA. In an implementation, the second power line PL
has a shape that surrounds three sides of the active area AA.
In an implementation, the second power line PL, may have
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a shape adjacent to one side of the active area AA or may
have shapes respectively adjacent to two sides, spaced apart
from each other, of the active area AA.

[0060] In an implementation, the display panel 1000 may
further include one or more auxiliary electrode patterns that
extend from the second power line PL into the active area
AA. The auxiliary electrode patterns may provide the second
power source voltage ELVSS to an area far away from the
edge area EA. For example, a voltage drop phenomenon
according to a position in the active area AA may be
prevented and the display panel 1000 may have uniform
brightness in the entire active area AA.

[0061] FIG. 3illustrates an enlarged plan view of a portion
of the display panel of FIG.

[0062] 2. FIG. 4A illustrates a cross-sectional view taken
along a line I-I' of FIG. 3. FIG. 4B illustrates a cross-
sectional view taken along a line II-II' of FIG. 3. FIG. 4C
illustrates a cross-sectional view taken along a line III-I1I' of
FIG. 3. Hereinafter, the display panel 1000 according to an
embodiment will be described in more detail with reference
to FIGS. 3 and 4A to 4C.

[0063] As illustrated in FIG. 3, a plurality of emitting
patterns EMP may be in the active area AA. Each of the
emitting patterns EMP may have a quadrilateral shape
including sides extending in the first direction D1 and sides
extending in the second direction D2. Each of the emitting
patterns EMP may display and/or generate light and may
define a light emitting area. The emitting patterns EMP may
correspond to the pixels PX, respectively, and may corre-
spond to first electrodes AE to be described below in more
detail.

[0064] The seal area SA, the edge area EA, and the active
area AA may be sequentially arranged in the first direction
D1. A portion of the edge area EA, which extends (e.g.,
lengthwise) in the second direction D2, is illustrated in FIG.
3.

[0065] The edge area EA may include a plurality of
contact areas CTA and a plurality of margin areas M. The
contact areas CTA and the margin areas MGA may be
arranged in the second direction D2 (e.g., may be alternately
or repeatedly provided aligned in the second direction D2).
Each of the contact and margin areas CTA and MGA may be
disposed adjacent to the active area AA.

[0066] Each of the contact areas CTA and margin areas
MGA may be adjacent to respective ones of the emitting
patterns EMP that are adjacent to the edge area EA. Each of
the contact and margin areas CTA and MGA may face or be
aligned with respective ones of the emitting patterns EMP
that are adjacent or proximate to the edge area EA, in the
first direction D1.

[0067] In an implementation, each of the contact areas
CTA and margin areas MGA may overlap with respective
ones of the emitting patterns EMP when viewed in the first
direction D1, and the each of the contact areas CTA and
margin areas MGA and respective ones of the emitting
patterns EMP may be arranged or aligned in or along a line
in the first direction D1. The contact areas CTA and the
margin areas MGA may not overlap with each other (e.g.,
may be spaced apart from one another) when viewed in the
first direction D1. For example, the emitting patterns EMP
may overlap with a corresponding one of the contact area
CTA and the margin area MGA in the first direction D1, and
may not overlap with other ones of the contact area CTA and
the margin area MGA in the first direction D1. The emitting
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patterns EMP (or the pixels PX) adjacent to the edge area EA
may selectively overlap with corresponding ones of the
contact area CTA and the margin area MGA when viewed in
the first direction D1.

[0068] The embodiment will be described in more detail
with reference to FIGS. 4A and 4B. Hereinafter, a singular
pixel PX will be mainly described for the purpose of ease
and convenience in description. The pixel PX may include
a thin film transistor TR-20 and an organic light emitting
element OE. The organic light emitting element OF may be
connected to the thin film transistor TR-20.

[0069] The thin film transistor TR-20 may be on a base
substrate 100. The thin film transistor TR-20 may include a
semiconductor pattern SM, a control electrode GE, an input
electrode SE, and an output electrode DE.

[0070] A first insulating layer 210 may be on the base
substrate 100. The semiconductor pattern SM may be
between the first insulating layer 210 and a second insulating
layer 220 on the first insulating layer 210. The control
electrode GE may be between the second insulating layer
220 and a third insulating layer 230 on the second insulating
layer 220. The control electrode GE may be spaced apart
from the semiconductor pattern SM with the second insu-
lating layer 220 interposed therebetween, when viewed in a
cross-sectional view.

[0071] The input electrode SE and the output electrode DE
may be between the third insulating layer 230 and a fourth
insulating layer 240 on the third insulating layer 230. The
input electrode SE and the output electrode DE may be on
the same layer and may be spaced apart from each other
when viewed in a plan view. Each of the input electrode SE
and the output electrode DE may penetrate the second and
third insulating layers 220 and 230 so as to be connected to
a portion of the semiconductor pattern SM. In an implemen-
tation, the structure of the thin film transistor TR-20 may be
variously modified.

[0072] The organic light emitting element OF may be on
the fourth insulating layer 240. The fourth insulating layer
240 may be on the thin film transistor TR-20. A portion of
the organic light emitting element OF may penetrate the
fourth insulating layer 240 so as to be connected to the
output electrode DE of the thin film transistor TR-20. The
organic light emitting element OF may include a first
electrode AF, a second electrode CE, the emitting pattern
EMBP, a first charge control layer CL1, and a second charge
control layer CL2.

[0073] The first electrode AE may be on the fourth insu-
lating layer 240. The first electrode AE may be spaced apart
from a first electrode of an adjacent pixel when viewed in a
plan view. A material of the first electrode AE may be
variously changed depending on a light emitting direction of
the display panel 1000. For example, when the display panel
1000 is a front surface light emitting type, the first electrode
AE may include a reflective metal such as silver, gold, or
platinum. In an implementation, when the display panel
1000 is a rear surface light emitting type, the first electrode
AE may include a transmissive conductive material such as
a transparent conductive oxide (TCO).

[0074] The emitting pattern EMP may be on the first
electrode AE. The emitting pattern EMP may be in a
corresponding one of a plurality of openings OP-AA defined
in the pixel defining layer 250. The emitting pattern EMP
may include a light emitting material. For example, the
emitting pattern EMP may include at least one of materials
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emitting red light, green light and blue light and may include
a fluorescent material or a phosphorescent material.

[0075] The emitting pattern EMP may have a single-
layered structure formed of a single material, a single-
layered structure formed of different materials from each
other, or a multi-layered structure including a plurality of
layers formed of different materials from each other. For
example, the emitting pattern EMP may generate light
having one of a red color, a green color and a blue color or
may generate light having a mixed color of two or more of
the red color, the green color and the blue color. In an
implementation, the emitting patterns EMP of adjacent
pixels may generate lights of different colors from each other
or light of the same color.

[0076] The second electrode CE may be disposed on the
emitting pattern EMP. The second electrode CE may have a
single body shape overlapping with the first electrodes AE
adjacent to each other and the emitting patterns EMP
adjacent to each other. Thus, the pixels PX may share the
second electrode CE.

[0077] The second electrode CE may face the first elec-
trode AE. For example, when the first electrode AE is an
anode, the second electrode CE may be a cathode. In an
implementation, the second electrode CE may be formed of
a material having a low work function to easily inject
electrons. In an implementation, when the first electrode AE
is a cathode, the second electrode CE may be an anode.
[0078] The second electrode CE may include a conductive
material. For example, the conductive material may be a
metal, an alloy, an electrical conductive compound, or any
combination thereof. In an implementation, the second elec-
trode CE may include at least one of (e.g., light) transmis-
sive materials such as indium tin oxide, indium zinc oxide,
zine oxide, and indium tin zinc oxide.

[0079] The second electrode CE may be a single layer or
a multi-layer. The multi-layer may include at least one of a
layer formed of a reflective material and a layer formed of
a transmissive material.

[0080] The second electrode CE may be spaced apart from
the first electrode AE with the emitting pattern EMP inter-
posed therebetween, when viewed in a cross-sectional view.
In the organic light emitting element OF, the emitting
pattern EMP may be activated by a potential difference
between the first and second electrodes AE and CE to
generate light.

[0081] The first charge control layer CL1 may be between
the first electrode AE and the emitting pattern EMP. The first
charge control layer CL1 may have a single body shape
overlapping with the first electrodes AE adjacent to each
other and the emitting patterns EMP adjacent to each other.
Thus, the pixels PX may share the first charge control layer
CL1.

[0082] The first charge control layer CL1 may control
movement of charges from the first electrode AE toward the
emitting pattern EMP. For example, the first charge control
layer CL1 may include a hole transfer region which controls
movement of holes. The first charge control layer CL1 may
include at least one of a hole injection layer, a hole transfer
layer, and a single layer having both a hole injection function
and a hole transfer function. For example, the first charge
control layer CL1 may include at least one of a hole injection
material and a hole transfer material. Fach of the hole
injection material and the hole transfer material may include
a suitable material.
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[0083] In an implementation, the first charge control layer
CL1 may further include a hole blocking layer. In this case,
the first charge control layer CL.1 may block holes moving
from the emitting pattern EMP toward the first electrode AE.
When the first charge control layer CL1 includes the hole
blocking layer, the first charge control layer CL1 may
include a suitable hole blocking material. In an implemen-
tation, the first charge control layer CL1 may further include
a charge generating material. The charge generating material
may be uniformly dispersed in the first charge control layer
CL1 to form a single region or may be non-uniformly
dispersed to divide the first charge control layer CL1 into a
plurality of regions.

[0084] The second charge control layer CL2 may be
between the second electrode CE and the emitting pattern
EMP. The second charge control layer CL2 may have a
single body shape overlapping with the first electrodes AE
adjacent to each other and the emitting patterns EMP
adjacent to each other. Thus, the pixels PX may share the
second charge control layer CL2.

[0085] The second charge control layer CL2 may help
control movement of charges from the second electrode CE
toward the emitting pattern EMP. For example, the second
charge control layer CL2 may include an electron transfer
region that helps control movement of electrons. The second
charge control layer CL.2 may include at least one of an
electron injection layer, an electron transfer layer, and a
single layer having both an electron injection function and
an electron transfer function. For example, the second
charge control layer CL2 may include at least one of an
electron injection material and an electron transfer material.
Each of the electron injection material and the electron
transfer material may include suitable materials. The first
charge control layer CL1, the emitting pattern EMP and the
second charge control layer CL1 may be organic layers.
[0086] A cover substrate 300 may be on the base substrate
100. The cover substrate 300 may cover the active area AA
and the peripheral area NAA. The cover substrate 300 may
be spaced apart from the pixels PX with an encapsulation
part 260 interposed therebetween.

[0087] Driving circuits may be disposed in the peripheral
area NAA. The driving circuits may provide driving signals
to the pixels PX of the active area AA. The driving circuits
may include at least one of the gate driver SD (see FIG. 1)
and the data driver DD (see FIG. 1).

[0088] In the present embodiment, a driving transistor
TR-10 and driving lines DW of the driving circuits are
illustrated for the purpose of ease and convenience in
description and illustration. The driving transistor TR-10
may be disposed in the peripheral area NAA. In the present
embodiment, the driving transistor TR-10 has the same
structure as the thin film transistor TR-20 of the active area
AA. In an implementation, the structure of the driving
transistor TR-10 may be different from that of the thin film
transistor TR-20 of the active area AA. The driving lines
DW may connect elements in the driving circuits and/or may
connect the driving circuits to the pixels PX of the active
area AA.

[0089] As described above, the peripheral area NAA may
include the seal area SA and the edge area EA. The seal area
SA may be spaced apart from the active area AA with the
edge area EA therebetween.

[0090] As described above, the seal SL may be in the
peripheral area NAA to define the seal area SA. The seal SL
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may be along an edge of the base substrate 100. The seal SL
may be on the fourth insulating layer 240. The seal SL may
be between the base substrate 100 and the cover substrate
300 to support or maintain a cell-gap between the base
substrate 100 and the cover substrate 300 and to couple the
base substrate 100 and the cover substrate 300 to each other.
[0091] The seal SL may seal the active area AA. The
encapsulation part 260 may include a non-active material.
The seal S may help prevent permeation of an external
environment into the active area AA and may thus protect
the pixels PX.

[0092] As described above, the second power line PL
(hereinafter, referred to as ‘a power line’) may be disposed
in the peripheral area NAA to define the edge area EA. The
power line PL may be disposed between the third insulating
layer 230 and the fourth insulating layer 240. At least a
portion of the power line PL. may be exposed by the fourth
insulating layer 240. In an implementation, the power line
PL may be disposed on the same layer as the input electrode
SE and the output electrode DE of the thin film transistor
TR-20. In an implementation, the power line PL. may be
disposed on another layer.

[0093] An auxiliary electrode AXE may be in the periph-
eral area NAA to define the edge area EA. The auxiliary
electrode AXE may be between the fourth insulating layer
240 and the pixel defining layer 250. In an implementation,
the auxiliary electrode AXE may be disposed on the same
layer as the first electrode AE of the organic light emitting
element OFE.

[0094] The auxiliary electrode AXE may be connected to
the power line PL. The auxiliary electrode AXE may be in
direct contact with the portion of the power line PL, which
is exposed by the fourth insulating layer 240.

[0095] The auxiliary electrode AXE may be connected to
the second electrode CE in the edge area EA. The auxiliary
electrode AXE may electrically connect the power line PL to
the second electrode CE. Thus, the second power source
voltage ELVSS (see FIG. 1) supplied from the outside
through the power line PL. may be stably provided to the
active area AA through the auxiliary electrode AXE and the
second electrode CE.

[0096] In an implementation, the auxiliary electrode AXE
may be connected to the second electrode CE in a partial
area of the edge area EA. The edge area EA may include the
contact areas CTA and the margin areas MGA, which are
classified according to whether the auxiliary electrode AXE
is connected to the second electrode CE in a corresponding
area.

[0097] Referring to FIGS. 3 and 4A, the contact areas CTA
may be arranged in the second direction D2 and may be
spaced apart from each other. The auxiliary electrode AXE
may be in contact with the second electrode CE in each of
the contact areas CTA.

[0098] The pixel defining layer 250 on the auxiliary elec-
trode AXE may further include an edge opening OP-EA
defined in the edge area EA. The edge opening OP-EA
defined in the edge area EA may expose at least a portion of
the auxiliary electrode AXE. The second electrode CE on the
pixel defining layer 250 may extend from the active area AA
into the edge area EA and may be in contact with the
auxiliary electrode AXE through the edge opening OP-EA
defined in the edge area EA.

[0099] A contact portion CTP of the auxiliary electrode
AXE and the second electrode CE may be formed in each of
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the contact areas CTA and may be defined in the edge
opening OP-EA. In an implementation, the first and second
charge control layers CL1 and CT.2 may not overlap with the
contact portion CTP in each of the contact areas CTA when
viewed in a plan view.

[0100] In an implementation, the contact portion CTP
between the auxiliary electrode AXE and the second elec-
trode CE may be provided in plurality. For example, a
plurality of the contact areas CTA may be provided, and the
contact portions CTP may be provided in the contact areas
CTA, respectively. The number of the contact areas CTA
may increase, and a resistance variation according to an area
of the second electrode CE having the single body shape
may be reduced or minimized. For example, it is possible to
realize or provide the display panel 1000 having substan-
tially uniform brightness in the entire active area AA.
[0101] Referring to FIGS. 3 and 4B, the margin areas
MGA may be arranged in the second direction D2 and may
be spaced apart from each other. The auxiliary electrode
AXE may be spaced apart from the second electrode CE in
each of the margin areas MGA. For example, the auxiliary
electrode AXE may not be in contact with the second
electrode CE in each of the margin areas MGA.

[0102] The pixel defining layer 250 may insulate the
auxiliary electrode AXE and the second electrode CE from
each other in each of the margin areas MGA. The auxiliary
electrode AXE may be completely covered by the pixel
defining layer 250 in each of the margin areas MGA.
[0103] In an implementation, at least one of the first and
second charge control layers CL.1 and CL.2 may extend from
the active area AA into the edge area EA. The first and
second charge control layers CL1 and CL2 may be disposed
between the second electrode CE and the auxiliary electrode
AXE in each of the margin areas MGA.

[0104] Referring to FIGS. 3 and 4C, the margin areas
MGA and the contact areas CTA may be alternately arranged
in the second direction D2. The layers under the fourth
insulating layer 240 and portions of the first and second
charge control layers CL1 and CL2 are omitted in FIG. 4C
for the purpose of ease and convenience in description and
illustration.

[0105] The edge openings OP-EA defined in the pixel
defining layer 250 may be disposed in the edge area EA and
may be arranged in the second direction D2. The contact
areas CTA may be defined to correspond to the edge
openings OP-EA, respectively, and the margin areas MGA
may be defined in an area except for or outside the edge
openings OP-EA.

[0106] In an implementation, the contact areas CTA and
the margin areas MGA may be discontinuously arranged in
the second direction D2. For example, the contact areas CTA
and the margin areas MGA may be provided together in one
edge area EA extending in the second direction D2. In an
implementation, the contact areas CTA for the contact
portions CTP of the second electrode CE and the auxiliary
electrode AXE may be provided in portions of a margin area
which does not affect the active area AA, and an effect of
substantially reducing the peripheral area NAA may be
obtained. As a result, a bezel area of the display panel 1000
may be reduced, and the active area AA of the display panel
1000 may be relatively increased.

[0107] FIGS. 5A and 5B illustrate cross-sectional views of
portions of a display panel according to an embodiment.
FIG. 5C illustrates a cross-sectional view of a portion of a
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display panel according to a comparative example. For the
purpose of ease and convenience in description, FIGS. 5A to
5C illustrate corresponding areas, and masks used in manu-
facturing processes are also illustrated in FIGS. 5A to 5C.
Hereinafter, the embodiments will be described with refer-
ence to FIGS. 5A to 5C. The same components as described
with reference to FIGS. 1 to 4C will be indicated by the same
reference characters, and the descriptions thereto may be
omitted or mentioned briefly.

[0108] As illustrated in FIGS. 5A and 5B, the display
panel 1000 according to an embodiment may include the
contact area CTA and the margin area MGA that are alter-
nately arranged in one direction in the peripheral area NAA.
The area illustrated in the FIG. 5A is substantially the same
as the area illustrated in FIG. 4A, and the area illustrated in
FIG. 5B is substantially the same as the area illustrated in
FIG. 4B.

[0109] As illustrated in FIG. 5A, a first mask MSK1 and
a second mask MSK2 may be used to manufacture the
display panel 1000. The first mask MSK1 and the second
mask MSK2 may be provided for or at different times from
each other. The first and second masks MSK1 and MSK2 are
illustrated together for the purpose of ease and convenience
in description.

[0110] The first mask MSK1 may be an open mask that is
used to deposit the first charge control layer CL1 and the
second charge control layer CL2. An opening OP1-CTA of
the first mask MSK1 may be substantially the same as the
active area AA. Thus, each of the first and second charge
control layers CL1 and CL.2 may be formed to have a single
body (e.g., continuous) shape covering the entire active area
AA. Portions of the first and second charge control layers
CL1 and CL2 may be deposited in a partial area of the
contact area CTA (e.g., at an inner edge of the contact area
CTA). This may be due to a margin according to radial
deposition.

[0111] The second mask MSK2 may be an open mask that
is used to deposit the second electrode CE. An opening
OP2-CTA of the second mask MSK2 may be greater than the
active area AA (e.g., may have a size greater than that of the
active area AA). For example, the opening OP2-CTA of the
second mask MSK2 may also expose a portion of the
peripheral area NAA. The opening OP2-CTA of the second
mask MSK2 may expose at least a portion of the contact area
CTA. For example, the second electrode CE may be depos-
ited in the contact area CTA as well as the active area AA so
as to be formed on a top surface of the auxiliary electrode
AXE exposed by the edge opening OP-EA.

[0112] As illustrated in FIG. 5B, shapes of openings of the
first and second masks MSK1 and MSK2 in an area corre-
sponding to the margin area MGA may be different from
those of the openings of the first and second masks MSK1
and MSK2 in the area corresponding to the contact area
CTA.

[0113] The (e.g., size of the) opening OP1-MGA of the
first mask MSK1 in the area corresponding to the margin
area MGA may be greater than in the area corresponding to
the active area AA. The opening OP1-MGA of the first mask
MSK1 may expose at least a portion of the margin area
MGA of the peripheral area NAA. For example, the first and
second charge control layers CLL1 and CL.2 may also be
deposited in the margin area MGA to overlap with a portion
of the auxiliary electrode AXE.



US 2019/0157363 Al

[0114] Inanimplementation, the (e.g., size of the) opening
OP2-MGA of the second mask MSK2 in the area corre-
sponding to the margin area MGA may be greater than (or
about equal to) in the area corresponding to the active area
AA. The opening OP2-MGA of the second mask MSK2 may
expose at least a portion of the margin area MGA of the
peripheral area NAA. The opening OP2-MGA of the second
mask MSK2 corresponding to the margin area MGA may
have substantially the same shape as the opening OP2-CTA
of the second mask MSK2 corresponding to the contact area
CTA. On the contrary, the shape of the opening OP1-MGA
of the first mask MSK1 corresponding to the margin area
MGA may be different from the shape of the opening
OP1-CTA of the first mask MSK1 corresponding to the
contact area CTA.

[0115] Referring to FIG. 5C, a display panel 1000-C
according to a comparative example may include a periph-
eral area NAA-C and an active area AA-C, and the periph-
eral area NAA-C may include a seal area SA-C and an edge
area EA-C. The active area AA-C and the seal area SA-C
may substantially correspond to those of the display panel
1000 of FIGS. 5A and 5B, and thus descriptions thereto may
be omitted.

[0116] The edge area EA-C of the display panel 1000-C
according to the comparative example may include a contact
area CTA-C and a margin area MGA-C. The contact area
CTA-C and the margin area MGA-C of the display panel
1000-C according to the comparative example may be
arranged in or aligned along the first direction D1. For
example, in the display panel 1000-C according to the
comparative example, the contact area CTA-C and the
margin area MGA-C overlap with each other when viewed
in or along the first direction D1. Thus, a width in the first
direction D1 of the edge area EA-C of the display panel
1000-C according to the comparative example may be a sum
of a width of the contact area CTA-C in the first direction D1
and a width of the margin area MGA-C in the first direction
D1.

[0117] Referring to FIG. 5C, a shape of an opening OP1-C
of a first mask MSK1-C for forming first and second charge
control layers CL1 and CL2 is different from that of an
opening OP2-C of a second mask MSK2-C for forming a
second electrode CE. Since the display panel 1000-C
according to the comparative example includes the contact
area CTA-C and the margin area MGA-C arranged in the
first direction D1, the contact area CTA-C should be pro-
vided outside the margin area MGA-C. Thus, a size (area or
width) of the peripheral area NAA-C increases in the display
panel 1000-C according to the comparative example.
[0118] According to an embodiment, the contact area CTA
and the margin area MGA may not overlap with each other
when viewed in or along the first direction D1. For example,
the contact area CTA and the margin area MGA may be
alternately arranged in the second direction D2 (see FIG. 3).
Thus, even though a width of the edge area EA in the first
direction D1 is equal to a width of the contact area CTA in
the first direction D1 or a width of the margin area MGA in
the first direction D1, the display panel 1000 may include
both the margin area for the first or second charge control
layer CL1 or CL2 and the contact area for the connection
between the second electrode CE and the auxiliary electrode
AXE. As a result, according to an embodiment, the display
panel having a relatively reduced bezel area and a relatively
wide active area may be provided.

May 23, 2019

[0119] FIG. 6 illustrates a plan view of a portion of a
display panel according to an embodiment. Hereinafter, a
display panel according to an embodiment will be described
with reference to FIG. 6. In addition, the same components
as described with reference to FIGS. 1 to 5C will indicated
by the same reference characters, and the descriptions
thereto may be omitted or mentioned briefly.

[0120] FIG. 6 illustrates an area corresponding to the area
of FIG. 3 for the purpose of ease and convenience in
description. As illustrated in FIG. 6, a display panel 1000-A
may include an edge area EA-A that includes margin areas
MGA-A and contact areas CTA-A arranged in or along the
second direction D2. The margin areas MGA-A and the
contact areas CTA-A may be alternately arranged in or along
the second direction D2.

[0121] Each of the emitting patterns EMP adjacent to the
edge area EA-A may face or be aligned with one of the
margin area MGA-A or the contact area CTA-A in the first
direction D1 and may not overlap or be aligned with the
other of the margin area MGA-A or the contact area CTA-A
when viewed in the first direction D1.

[0122] In the present embodiment, a size (area) of each of
the margin areas MGA-A may be different from that of each
of the contact areas CTA-A. For example, as illustrated in
FIG. 6, the size (area) of each of the margin areas MGA-A
may be greater than that of each of the contact areas CTA-A.
Each of the margin areas MGA-A may face or be aligned
with two of the emitting patterns EMP in the first direction
D1, and each of the contact areas CTA-A may face or be
aligned with one of the emitting patterns EMP in the first
direction D1.

[0123] Each of the margin areas MGA-A may face and
overlap with two pixel rows (e.g., first and second pixel rows
H1 and H2) in the first direction D1. Each of the contact
areas CTA-A may be disposed between the margin areas
MGA-A and may face and overlap with one pixel row (e.g.,
a third pixel row H3) in the first direction D1.

[0124] According to the present embodiment, the contact
area CTA-A and the margin area MGA-A may have the
different sizes (e.g., the different areas) and may correspond
to different numbers of the pixel rows. The arrangement of
the contact areas CTA-A and the margin areas MGA-A may
be variously modified under the conditions that the contact
areas CTA-A and the margin areas MGA-A are alternately
arranged in the second direction D2 and one pixel row
overlaps with one contact area or one margin area in the first
direction D1.

[0125] FIG. 7 illustrates a plan view of a portion of a
display panel according to an embodiment. Hereinafter, a
display panel according to an embodiment will be described
with reference to FIG. 7. In the present embodiment, the
same components as described with reference to FIGS. 1 to
6 will be indicated by the same reference characters, and the
descriptions thereto may be omitted.

[0126] FIG. 7 illustrates an area corresponding to the area
of FIG. 3 for the purpose of ease and convenience in
description. As illustrated in FIG. 7, a display panel 1000-B
may include an edge area EA-B that includes margin areas
MGA-B and contact areas CTA-B arranged in the second
direction D2. The margin areas MGA-B and the contact
areas CTA-B may be alternately arranged in the second
direction D2.

[0127] In the present embodiment, sizes (areas) of the
margin areas MGA-B may be different from those of the
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contact areas CTA-B, and the size (the area) of each of the
margin areas MGA-B may be less than that of each of the
contact areas CTA-B. Each of the contact areas CTA-B may
overlap with two pixel rows (e.g., first and second pixel rows
H1 and H2) when viewed in the first direction D1, and each
of the margin areas MGA-B may overlap with one pixel row
(e.g., a third pixel row H3) when viewed in the first direction
D1. Thus, an area of the contact portion CTP formed in one
contact area may substantially correspond to the area of each
of the contact areas CTA-B and may be greater than an area
of each of the emitting patterns EMP.

[0128] In an implementation, the arrangement of the con-
tact areas CTA-B and the margin areas MGA-B may be
variously modified under the condition that one pixel row
overlaps with one contact area or one margin area in the first
direction D1.

[0129] FIG. 8Aillustrates a schematic perspective view of
a display panel according to an embodiment. FIG. 8B
illustrates an enlarged plan view of a portion of the display
panel of FIG. 8A. Hereinafter, a display panel 1000-1
according to an embodiment will be described with refer-
ence to FIGS. 8A and 8B. In the present embodiment, the
same components as described with reference to FIGS. 1 to
7 will be indicated by the same reference characters, and the
descriptions thereto may be omitted.

[0130] As illustrated in FIG. 8A, the display panel 1000-1
may include a plurality of pixels PX-1, each of which may
have a diamond shape on a plane defined by the first
direction D1 and the second direction D2. The diamond
shape of each of the pixels PX-1 may have a diagonal line
extending in the first direction D1 and a diagonal line
extending in the second direction D2.

[0131] As illustrated in FIG. 8B, the diamond shapes of
the pixels PX-1 may be defined by shapes of emitting
patterns EMP-1 respectively included in the pixels PX-1.
The emitting patterns EMP-1 may be spaced apart from each
other. The emitting patterns EMP-1 may generate the same
color of light or different colors of lights.

[0132] The emitting patterns EMP-1 may be arranged in
such a way that the emitting patterns EMP-1 of one of
adjacent pixel rows do not overlap with the emitting patterns
EMP-1 of the other of the next adjacent pixel rows in the
second direction D2. For example, the emitting patterns
EMP-1 disposed in a first pixel row H1-1 may not overlap
or be aligned with the emitting patterns EMP-1 disposed in
a second pixel row H2-1. In an implementation, the arrange-
ment of the emitting patterns EMP-1 may be variously
modified.

[0133] An edge area FA-1 may include a plurality of
contact areas CTA-1 and a plurality of margin areas MGA-1
which are alternately arranged in the second direction D2.
The contact areas CTA-1 and the margin areas MGA-1 may
be respectively adjacent to the emitting patterns EMP-1
adjacent to the edge area EA-1 in the first direction D1.
[0134] In the present embodiment, the contact areas
CTA-1 and the margin areas MGA-1 may have the same
area. Fach of the contact and margin areas CTA-1 and
MGA-1 may be disposed to correspond to one pixel row.
Each of the emitting patterns EMP-1 adjacent to the edge
area HA-1 may face and overlap with one of the contact area
CTA-1 and the margin area MGA-1 in the first direction D1.
[0135] Likewise, each of the first electrodes AE may face
and overlap with one of the contact area CTA-1 and the
margin area MGA-1 in the first direction D1. According to
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an embodiment, the arrangements of the contact areas CTA-
1, the margin areas MGA-1 and the emitting patterns EMP-1
may be variously modified under the condition that one pixel
row overlaps with one contact area or one margin area in the
first direction D1.

[0136] FIGS. 9 and 10 illustrate enlarged plan views of
display panels according to an embodiment. FIG. 9 illus-
trates an area, corresponding to the area of FIG. 8B, of a
display panel 1000-1A according to an embodiment. FIG. 10
illustrates an area, corresponding to the area of FIG. 8B, of
a display panel 1000-1B according to an embodiment.
Hereinafter, the display panels 1000-1A and 1000-1B
according to an embodiment will be described with refer-
ence to FIGS. 9 and 10. In addition, the same elements as
described with reference to FIGS. 1 to 8B will indicated by
the same reference characters, and the descriptions thereto
may be omitted or mentioned briefly.

[0137] As illustrated in FIG. 9, the display panel 1000-1A
may further include dummy patterns DMP in an edge area
EA-I A, as compared with the display panel 1000-1 illus-
trated in FIG. 8B. The dummy patterns DMP may be
arranged continuously or aligned with the emitting patterns
EMP-1. For example, the dummy patterns DMP may cor-
respond to or be aligned with some of the emitting patterns
EMP-1, and may be formed in the edge area EA-1A.
[0138] At least one of the dummy patterns DMP may have
a shape or area different from those of the emitting patterns
EMP-1. For example, some of the emitting patterns EMP-1
may not be deposited or may be excessively deposited, and
thus the dummy patterns DMP may be formed. The emitting
patterns EMP-1 may have substantially uniform shapes, as
compared with the dummy patterns DMP. In an implemen-
tation, the display panel 1000-1A may further include the
dummy patterns DMP, and relatively non-uniform patterns
may be disposed in the edge area EA-1A. As a result,
uniformity of the emitting patterns EMP-1 disposed in the
active area AA may be improved, and reliability of the
display panel 1000-1A may be improved.

[0139] In an implementation, the dummy patterns DMP
may be inspection patterns for checking the shapes and/or an
alignment degree of the emitting patterns EMP-1. In the
display panel 1000-1A according to the present embodi-
ment, the alignment degree and/or a deposition degree of the
emitting patterns EMP-1 in the active area AA may be easily
checked by inspecting the dummy patterns DMP in the
peripheral area NAA.

[0140] As illustrated in FIG. 10, the display panel 1000-
1B may further include an intermediate area MA which is
defined in the peripheral area NAA and is between an edge
area FA-1B and the active area AA. The dummy patterns
DMP in the peripheral area NAA may be arranged in a
plurality of columns along the second direction D2. Accord-
ing to the present embodiment, the edge area EA-1B may
overlap with half of the dummy patterns DMP. Each of the
emitting patterns EMP-1 may overlap with one of the margin
areas MGA-1B or contact areas CTA-1B in the first direction
D1.

[0141] An area of the peripheral area NAA of FIG. 10 may
be greater than that of the peripheral area NAA of FIG. 9.
According to the present embodiment, the intermediate area
MA may be further provided according to a deposition
aspect of the dummy patterns DMP, and the uniformity of
the emitting patterns EMP disposed in the active area AA
may be improved.
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[0142] FIGS. 11A and 11B illustrate cross-sectional views
of portions of a display panel according to an embodiment.
Cross-sectional views of the display panel 1000-1A of FIG.
9 are illustrated as an example in FIGS. 11A and 11B. FIG.
11A illustrates an area including one contact area CTA-1A,
which corresponds to FIG. 4A. FIG. 11B illustrates an area
including one margin area MGA-IA, which corresponds to
FIG. 4B. Hereinafter, the embodiment will be described with
reference to FIGS. 11 A and 11B. In the present embodiment,
the same components as described with reference to FIGS.
1 to 10 will be indicated by the same reference characters,
and the descriptions thereto may be omitted.

[0143] As illustrated in FIG. 11 A, the contact portion CTP
of the auxiliary electrode AXE and the second electrode CE
may be in the contact area CTA-1A. The pixel defining layer
250 may expose at least a portion of the auxiliary electrode
AXE through the edge opening OP-EA in the peripheral area
NAA. The second electrode CE may extend from the active
area AA into the edge area EA-1A and may be in direct
contact with the exposed portion of the auxiliary electrode
AXE.

[0144] As illustrated in FIG. 11B, the auxiliary electrode
AXE and the second electrode CE may be spaced apart from
each other in the margin area MGA-1A when viewed in a
cross-sectional view. The pixel defining layer 250 and the
first and second charge control layers CL.1 and CL.2 may be
between the second electrode CE and the auxiliary electrode
AXE.

[0145] In an implementation, a predetermined dummy
pattern DMP may be disposed in the edge area EA-1A.
Three patterns are illustrated as an example of the dummy
pattern DMP in FIG. 11B. The dummy pattern DMP may be
on the same layer as the emitting pattern EMP-1 of an
organic light emitting element OE-1 included in the pixel
PX-1. Thus, the dummy pattern DMP may be on the pixel
defining layer 250 and may be between the first charge
control layer CL1 and the second charge control layer CL2.
The dummy pattern DMP may be in the peripheral area
NAA to overlap with the auxiliary electrode AXE in a plan
view.

[0146] According to the present embodiment, the margin
area MGA-1A in which the dummy pattern DMP is dis-
posed, and the contact area CTA-1A in which the contact
portion CTP of the second electrode CE and the auxiliary
electrode AXE is disposed may be alternately arranged in
one direction (e.g., the second direction D2), and thus a
width of the peripheral area NAA in the first direction D1
may be reduced. The auxiliary electrode AXE may include
a first portion overlapping with the dummy pattern DMP and
a second portion not overlapping with the dummy pattern
DMP. An area in which the first portion of the auxiliary
electrode AXE is disposed may be defined as the margin area
MGA-1A, and an area in which the second portion of the
auxiliary electrode AXE is disposed may be defined as the
contact area CTA-1A in which the second electrode CE is
connected to the auxiliary electrode AXE. Thus, both the
margin area for organic layers and the contact area for
electrical connection may be provided in a single edge area
EA-1A extending in the second direction D2 (see FIG. 2). As
aresult, the area of the peripheral area NAA may be reduced,
and thus the display panel having a desirably narrow bezel
may be provided.

[0147] By way of summation and review, in the front
surface light emitting type, the amount of the light outputted
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to the outside may be maximized by reducing a thickness of
the second electrode to improve display quality. For
example, the second electrode may be formed of a trans-
parent conductive material and may be formed to have a thin
thickness. As the thickness of the second electrode
decreases, an electrical resistance of the second electrode
may increase. For example, electrical conductivity of the
second electrode may be reduced and the display quality of
an organic light emitting display device may be deteriorated.
[0148] In addition, the organic light emitting display panel
may include a peripheral area including various driving
elements for driving pixels. The peripheral area may have a
sufficient size (area) to secure or accommodate sizes (areas)
of the driving elements and/or margin areas for forming a
uniform active area.
[0149] According to the embodiments, the display panel
having uniform brightness in the entire active area may be
provided. In addition, according to the embodiments, the
area of the peripheral area defining the bezel area may be
reduced, and thus the display panel having the narrow bezel
may be provided and a relatively wide active area may be
secured.
[0150] The embodiments may provide a display panel
capable of realizing uniform brightness in an entire active
area and having a reduced bezel area.
[0151] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by those
of skill in the art that various changes in form and details
may be made without departing from the spirit and scope of
the present invention as set forth in the following claims.
What is claimed is:
1. A display panel, comprising:
an active area including a plurality of organic light
emitting elements therein; and
an edge area adjacent to the active area and including a
power line and an auxiliary electrode therein, the
auxiliary electrode being connected to the power line,
and the edge area including a plurality of margin areas
and a plurality of contact areas,
wherein each of the organic light emitting elements
includes:
a first electrode;
a second electrode on the first electrode; and
a plurality of organic layers between the first electrode
and the second electrode,
wherein the auxiliary electrode and the second electrode
are spaced apart from each other in the margin areas
and are connected to each other in the contact areas,
wherein the contact areas and the margin areas face, and
are spaced apart in a first direction from, the first
electrodes that are adjacent to the edge area, and
wherein the contact areas and the margin areas are alter-
nately arranged in a second direction that intersects the
first direction.
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2. The display panel as claimed in claim 1, wherein:
the organic layers include:
an emitting pattern including a light emitting material;
a first charge control layer between the emitting pattern
and the first electrode; and
a second charge control layer between the emitting
pattern and the second electrode, and
the first charge control layer and the second charge control
layer extend into the edge area and between the aux-
iliary electrode and the second electrode.

3. The display panel as claimed in claim 2, wherein the
second electrode is in direct contact with the auxiliary
electrode in each of the contact areas.

4. The display panel as claimed in claim 2, further
comprising a pixel defining layer between the second elec-
trode and the first electrodes and including a plurality of
openings, each opening exposing at least a portion of each
of the first electrodes,

wherein the emitting patterns are in respective ones of the

openings.

5. The display panel as claimed in claim 4, wherein:

the auxiliary electrode is covered by the pixel defining

layer in each of the margin areas, and

the auxiliary electrode is exposed by the pixel defining

layer in each of the contact areas so as to be in contact
with the second electrode.

6. The display panel as claimed in claim 5, wherein:

the pixel defining layer overlaps with the margin areas,

and

the first charge control layer, the second charge control

layer, and the pixel defining layer are between the
auxiliary electrode and the second electrode in each of
the margin areas.

7. The display panel as claimed in claim 5, further
comprising a plurality of dummy patterns on the pixel
defining layer in the margin area and including a light
emitting material,

wherein the dummy patterns and the contact areas are

alternately arranged in the first direction.

8. The display panel as claimed in claim 1, wherein:

the first electrodes of the organic light emitting elements

are spaced apart from each other and are arranged in a
matrix form including rows arranged along the first
direction and columns arranged along the second direc-
tion, and

the second electrodes of the organic light emitting ele-

ments are connected to each other to constitute a single
body shape.

9. The display panel as claimed in claim 8, wherein the
contact areas and the margin areas correspond to the rows,
respectively.

10. The display panel as claimed in claim 8, wherein:

each of the margin areas is adjacent to a plurality of first

electrodes, and

each of the contact areas is adjacent to one first electrode.

11. The display panel as claimed in claim 8, wherein:

each of the contact areas is adjacent to a plurality of first

electrodes, and

each of the margin areas is adjacent to one first electrode.

12. The display panel as claimed in claim 1, wherein the
auxiliary electrode is on the same layer as the first electrode
and is spaced apart from the first electrode when viewed in
a plan view.
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13. The display panel as claimed in claim 1, further
comprising a seal area adjacent to the edge area and includ-
ing a seal therein,

wherein the seal area surrounds the edge area.

14. A display panel, comprising:

a base substrate including:

an active area;
an edge area adjacent to the active area and including
margin areas and contact areas alternately arranged
in a first direction; and
a seal area adjacent to the edge area;
a plurality of first electrodes in the active area;
an auxiliary electrode in the edge area and spaced apart
from the first electrodes in a plan view, the auxiliary
electrode facing the first electrodes in a second direc-
tion that intersects the first direction;

a pixel defining layer on the base substrate and including

a plurality of openings exposing the first electrodes,
respectively;

a plurality of emitting patterns in the openings, respec-

tively; and

a second electrode overlapping with the plurality of

emitting patterns and on the pixel defining layer,
wherein the second electrode is spaced apart from the
auxiliary electrode in the margin areas and is in contact
with the auxiliary electrode in the contact areas, and
wherein each of the contact areas and the margin areas
overlaps with one of the first electrodes in the second
direction.

15. The display panel as claimed in claim 14, wherein the
contact areas do not overlap with the margin areas in the
second direction.

16. The display panel as claimed in claim 15, further
comprising:

a first charge control layer between the first electrodes and

the emitting patterns; and

a second charge control layer between the second elec-

trode and the emitting patterns,

wherein the first charge control layer and the second

charge control layer overlap with the margin areas and
do not overlap with the contact areas.

17. The display panel as claimed in claim 14, wherein the
auxiliary electrode is covered by the pixel defining layer in
each of the margin areas and is exposed by the pixel defining
layer in each of the contact areas so as to contact the second
electrode.

18. The display panel as claimed in claim 14, wherein
each of the emitting patterns has a quadrilateral shape that
has a side extending in the first direction and a side extend-
ing in the second direction in a plan view.

19. The display panel as claimed in claim 14, wherein
each of the emitting patterns has a diamond shape that has
a diagonal line extending in the first direction and a diagonal
line extending in the second direction.

20. The display panel as claimed in claim 14, further
comprising dummy patterns in the margin areas, the dummy
patterns including a same material as the emitting patterns,

wherein the dummy patterns and the contact areas are

alternately arranged in the first direction.
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